, the depth of the flow regime must also be known in order to determine characteristic velocities.
wtard jet at high latititudes in each hemisphere. It is not known whlat determiines the speed, thc symmetry, and thc magnitude of these flows. The situationi can be contrasted with that on Earth, w-here to a first approximation the atmospheric temnperatUre is governed by radiative baLantce. AIn CLiator-to-pole DJradienit is establisshed in response to insolation. A dynaimicacl regime becomes establicshed, witlh ()ne miajor tropospheric jet in each hemisphere. The In addition to the stratification, another important thermodynamic issue is the energy storage mechanism involved in heat transfers. The ultimate drive for dynamics must be buoyancy, which arises because of density contrasts that are associated with heat transfer. A wide range of temperatures exists within the envelopes of the outer planets, approximately from 100 K to a few thousand kelvin, and several constituents are candidates for phase changes. Examples include water, methane, and even silicon compounds at deeper levels where temperaLtures are highest. Each phase change gives a possible buoyancy effect, either through laten-t heat release or by precipitation and molecuLlar weight alteration. Another possible thermodynamic effect is the conversion of para hydrogen to ortho hydrogen, which are known to be out of equilibrium on Jupiter and Neptune (5 contrasts of a few percent or more, which is ample to affect dynamics. In view of all the complexities, how does one approach the question of why the outer planets have jet systems, long-lived ovals, and all the other observed richness of meteorological behavior? Cho and Polvani, in this issue (6) , describe the behavior of an extremely idealized mathematical model and show that the model reproduces several features of the observed planetary circulations. The model represents a thin homogeneous "ocean" of depth H, on a planet of radius a, surface acceleration of gravity g, and rotation period P. It has no thermodynamic forcing and is initialized with a random velocity field. As Cho and Polvani discuss, other workers have studied similar models (7), but this is the first time that a series of experiments have been carried out for an unforced flow in full spherical geometry and for a range of parameter values spanning all the outer planets. The idea is to discover the key processes at work by isolating them in a very simple calculation.
The ets. If true, this would be a striking conclusion, simultaneously simplifying and complicating. The fluid dynamics is turbulent and nonlinear, yet leads to highly organized and persistent mean flows.
The simulations do not produce eastward currents at low latitudes on Jupiter and Satum. Observations show strong eastward equatorial jets, which are particularly puzzling because they represent concentrations of angular momentum (more rapid rotation than the average). An angular momentum pumping process is needed to maintain them. Because these jets are on the equator, they cannot be produced by poleward drift of gas that conserves angular momentum, the way eastward mid-latitude jets on Earth can be produced. As Cho and Polvani remark, the fact that none of their numerical experiments produces these jets suggests that another mechanism, beyond the scope ofthe simple model, may be necessary. Stratification and the third dimension might be the missing ingredients.
Future progress will depend on new information from the planets. Numerical modeling has become very powerful, but the physical system is so ill-defined that modeling is Superconductivity occurs in a metal when it is energetically favorable for the electrons to form Cooper pairs. Pair not well constrained. It would be useful to have detailed maps of velocity fields within Jupiter's clouds, so that statistical properties could be compared with numerical simulations. The NASA Galileo orbiter may obtain such data during the next 2 years. It would also be useful to have more probes beneath the clouds of the outer planets, to better define the depth and the stability properties of the flows. photoemission spectra that bring this higher gap into sharper relief.
In a photoemission experiment, electrons are ejected when the sample is exposed to photons. In the more sophisticated technique of angle-resolved photoemission spectroscopy (ARPES), only the electrons ejected in a prescribed direction are detected (see figure) .
This refinement enables the energy versus momentum dispersion within the sample to be determined directly if it is two-dimensional (2). The Fermi surface (the surface enclosing all the occupied states) may be mapped by changing the detection angle.
The essential structure in all superconducting cuprates is the copper oxide layer. 
